Ultrastructure of the guinea pig pancreas in acute hypercalcemia.
The effect of acute hypercalcemia on pancreatic ultrastructure and the ultrastructural localization of calcium during hypercalcemia were studied in the guinea pig pancreas. After 3 h of i.v. calcium infusion (0.6 mmol/kg/h), hypertrophy and distention of the Golgi apparatus and an increased number of condensing vacuoles were seen. At 6 h, vacuolar fusion and displacement of zymogen granules occurred. At 9 h, irregular distribution of zymogen granules, indentation of the nucleus with chromatin clumping, and inclusion of intact cell organelles were present. Disruption of the plasma membrane and release of cell organelles into the interstitial space were seen. Control animals receiving saline solution (0.9% NaCl) revealed normal pancreatic ultrastructure. The serum ionized calcium values were 0.65 +/- 0.36 mM in controls and 0.71 +/- 0.14, 0.79 +/- 0.21, and 1.22 +/- 0.50 mM at 3, 6, and 9 h of calcium infusion, respectively. The ultrastructural localization of calcium was performed with the pyroantimonate staining technique after 3 h of calcium and saline infusion. Large calcium deposits were found in calcium-treated animals along the plasma membrane and in the Golgi region. The findings indicate that calcium exerts a strong stimulatory effect that eventually leads to the degeneration of the pancreatic acinar cell.